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(sf) This invention relates to a composition comprising a mixture of a brine and a liquid oil, and (A) a 
viscosity increasing anrount of at least one ester of a carboxy-containing interpolymer or salt thereof 
wherein the interpolymer is prepared by polymerizing an olefin selected from the group consisting of 
alpha-olefms and vinyl aromatic monomers with at least one alpha, beta-unsaturated carboxylic 
acylating agent, and provided that when the olefin is vinyl toluene, then the alpha, beta-unsaturated 
carboxylic acylating agent is an alpha, beta-unsaturated dicarboxylic acylating agent The compositions 
of the present invention are useful as drilling fluids as well as completion fluids. The esters of the 
carboxy-containing interpolymer or salts thereof provide beneficial viscosity, fonmation stabilization, 
emutsification and rhedogy properties to the fluids. 
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Technical Field of the Invention 

This invention relates to compositions containing esters of carboxy-containing interpolymers. 

5 Background of the Invention 

The primary functions of a drilling fluid or mud are: to carry chips and cuttings produced by drilling to the 
surface; to lubricate and cool the drill bit and drill string; to form a filter cake which obstructs filtrate invasion 
in the formation; to maintain the walls of the borehole; to control formation pressures and prevent lost returns; 
10 to suspend cuttings during rig shutdowns; and to protect the formation for later successful completion and pro- 
duction. 

Useful drilling fluids or muds must maintain Theological and viscosity properties under normal operation 
conditions. Also, the drilling fluids or muds must be able to suspend cuttings and weighting materials upon stop- 
ping of circulation of the drilling fluid. It is desirable to have drilling fluids or muds which maintain thixotropy 
f5 and rhedogy even with increased solids. 

U.S. Patent 2.938.016; 2.980.653; 3.085.994; 3.342.787; 3,418.292; 3.451.979; 3.536,461; 3,558,570; 
3,702,300; and 3,723,375 relate to carboxy-containing Interpolymers, methods of making the carboxy-contain- 
ing interpolymers, and esters and nitrogen-containing esters derived therefrom. 

U.S. Patent 2,977,334 relates to derivatives of ethylene-maleic anhydride copolymers. These polymers are 
20 useful as coating resins, synthetic varnish for drying oils, additive for mineral or synthetic oils, paper and textile 
sizing agents, laminating, casting and potting resins, adhesive agents, waterproofing agents, film-forming poly- 
mers and plasticizers. 

U.S. Patent 3,738,934 issued to Broning et al. relates to oil-base drilling fluid compositions, addith/es and 
filter cakes which are effective under high temperature pressures. The f lukJ is formed by dispersing particles 
25 of an oil and water insoluble vinyl toluene-acrylate copolymer resin in a water-in-oil emulsion drilling fluid. 

U.S. Patent 4.526.950 relates to polymers of alpha-olef ins and alpha, beta-unsaturated cartx»xylic acids 
or derivath/es and methods of making these polymers. 

U.S. Patent 4.566,978 relates to high temperature drilling fluids. The drilling fluid comprises a water-base, 
day suspended in the base and a hydrolyzed terpolymer of maleic anhydride, styrene and a third monomer 
30 selected from a acrylamWe. methacrylamide. acrylic acid or methacrylic acid. 

Summary of the Invention 

This invention relates to a composition comprising a mbrture of a brine and a liquid oil. and (A) a viscosity 
35 increasing amount of at least one ester of a carboxy-containing Interpolymer or salt thereof wherein the inter- 
polymer is prepared by polymerizing an olefin selected from the group consisting of alpha-defins and vinyl 
aromatic monomers with at least one alpha, beta-unsaturated carboxylic acylating agent, and provided that 
when the olefin Is vinyl toluene, then the alpha, beta-unsaturated carboxylic acylating agent is an alpha, beta- 
unsaturated dicarboxyllc acylating agent 
40 The compositions of the present inventton are useful as drilling fluids as well as completfon fluids. The 
esters of the carboxy-containing interpolymer or salts thereof provide beneficial viscosity, formation stabiliza- 
tion, emulsif ication and rheology properties to the fluids. 

Description of the Preferred Embodiments 

45 

The term "emulsion" as used in the specification and the claims is intended to cover water-ln-oil emulston. 
The term is intended to cover compositions derived from or formulated as water-in-oa emulsions which are ge- 
latinuous or semi-gelatinuous compositions. 

The term "hydrocarbyl" includes hydrocarbon, as well as substantially hydrocarbon, groups. Substantially 
50 hydrocarbon describes groups which contain non-hydrocarbon substituents which do not alter the predomi- 
nantly hydrocarbon nature of the group. 

Examples of hydrocarbyl groups include the following: 

(1) hydrocarbon substituents, that is, aliphatic (e.g., alkyi oralkenyl), alicyclic (e.g.. cycloalkyi, cydoalkenyl) 
substituents. aromatic-substituted aliphatic substitutents or aromatic-substituted alicydic substituents. or 

55 aliphatic- and alicydic-substituted aromatic substituents and the like as well as cydic substituents wherein 
the ring Is completed through another portion of the molecule (that Is. for example, any two Indicated sub- 
stituents may together form an alicyclic radical); 

(2) substituted hydrocarbon substituents, that Is, those substituents containing non-hydrocarbon groups 
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which, in the context of this invention, do not alter the predominantly hydrocartwn nature of the substituent; 
those skilled in the art will be aware of such groups (e.g., halo (especially chloro and fluoro). hydroxy, al- 
koxy, mercapto, alkylthio, nitro, nitroso, sulfoxy, etc.); 

(3) hetero substituents, that is. substituents which wiil. while having a predominantly hydrocarbon character 
6 within the context of this Invention, contain an atom other than carbon present In a ring or chain otherwise 
composed of carbon atoms. Suitable heteroatoms will be apparent to those of ordinary skill in the art and 
Include, for example, sulfur, oxygen, nitrogen and such substituents as. e.g., pyridyl, furyl, thienyl, imida- 
zolyl, etc. In general, no more than about 2, preferably no more than one, non-hydrocarbon substituent 
will be present for every ten carbon atoms in the hydrocarbyl group. Typically, there will be no such non- 
10 hydrocarbon substituents in the hydrocarbyl group. In one embodiment, the hydrocarbyl group is purely 
hydrocarbon. 

As used in the specification and claims, the term carboxy-containing refers to polymers which are prepared 
using a carboxy-containing nnonomer. The carboxy-containing monomer is polymerized with other monomers 
to form the carboxy-containing interpolymer. Since the carboxy-containing monomer is incorporated into the 
15 polynner backbone, the carboxy groups extend from the polymer backbone, e.g., the carboxy groups are di- 
rectly attached to the polymer backbone. 

As described above, the Invention relates to composittons containing (A) an emulsifying amount of at least 
one ester of a carboxy-containing interpolymer. The esters of the carboxy-containing interpolymer may be pres- 
ent in an amount from about 0.5. or about 1, up to about 10. or to about 7. or to about 5 pounds per barrel 
20 (ppb.) 

(A) Esters of Carboxy-Containing Interpdymers 

The carboxy-containing interpolymer is prepared by polymerizing an alpha-olefin or vinyl aromatic mono- 
25 mer with an alpha, beta-unsaturated carboxylic acyiating agent, provided that when the olefin is vinyl tduene, 
then the alpha, beta-unsaturated carboxylic acyiating agent is a dicarboxylic acyiating agent 

The carboxy-containing interpolymers useful in preparing the esters useful in the inventton are copolymers, 
terpolymers, and other interpolymers of alpha, beta-unsaturated carboxylic acyiating agents or mixtures of two 
or more of any of these, and one or more olefins. Carboxylic acyiating agents include carboxylic acMs, anhydr- 
30 ides, esters (lower alkyi esters containing from 1 to 7 carbon atoms), halides. etc. 

Olefins 

The olefins are selected from the group consisting of aliphatio-olef ins and vinyl aromatic monomers. These 

35 compounds serve as a connective nrwiety for the alpha, beta-unsaturated compounds in forming the carboxy- 
containing interpolymers. Suitable aliphatic olefin monomers that are useful In the preparation of the interpo- 
lymers of the invention are mono-olef ins of about 2, or about 8 to about 30, or to about 24 carbon atoms. In- 
cluded in this group are internal olefins and the mono-1 -olefins or alpha-olef Ins. The alpha-olef ins are pre- 
ferred. Exemplary olefins include ethylene, propylene, 1-butene, isobutene, 1-pentene. 2-methyl-1-butene, 3- 

40 methyl-1-butene, 1-hexene, 1-heptene, 1-octene. 1-dodecene, 1-tridecene. 1-tetradecene. 1-pentadecene. 1- 
hexadecene, 1-heptadecene. 1-octadecene. 1-nonadecene. 1-eicosene. 1-henicosene, 1-deocosene, 1-tetra- 
cosene, 1-pentacosene, 1-hexacosene. 1-octacosene, 1-nonacosene. etc. Commercially available aipha-ole- 
fin can also be used. Exemplary alpha-olefin mixtures include C,6_i8 alpha-olefins, C12-16 alpha-olefins, 
Ci4.ie alpha-olefins, C14.18 alpha-olefins, Ci^ie alpha-olefins. C16-20 alpha-olefins, Cja^s alpha-olefins. etc. 

^ Additionally, Csq-I' alpha-olefin fractions such as those available from Gulf Oil Company under the name Gulf- 
tene can be used. In one embodiment the olefin monomers Include ethylene, propylene and 1-butene. 

The mono-olef Ins may be derived from the cracking of paraffin wax. The wax cracking process yields both 
even and odd number Ce-20 olefins of which 85% to 90% are straight chain 1 -olefins. The balance of the 
cracked wax olefins is made up of internal olefins, branched olefins, diolefins, aromatics and Impurities, dis- 

^ tillation of the Cf^^ liquid olefins obtained from the wax cracking process yields fracttons (e.g., Cis-ia alpha- 
olefins) which are useful in preparing the interpolymers of this invention. 

Other mono-olef ins can be derived from the ethylene chain grov\^th process. This process yields even nunv 
bered straight-chain 1-olef ins from a controlled Ziegler polymerization. Other methods for preparing the mono- 
olef ins of this Invention include chlorination-dehydrochlorinatton of paraffin and catalytic dehydrogenation of 

^ paraffins. 

The above procedures for the preparation of mono-olef ins are well known to those of ordinary skill In the 
art and are described in detail under the heading "Olefins" in the Encyclopedia of Chemical Technology . Sec- 
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ond Edition, Kirk and Othmer, Supplement, Pages 632-657, Intersclence Publishers, Div. of John Wiley and 
Son, 1 971 . which is hereby incorporated by reference for Its relevant disclosures pertaining to methods for pre- 
paring mono-olefins. 

Suitable vinyl aromatic monomers which may be polymerized include styrene and the substituted styrenes. 
The substituted styrenes include the halo-substituted styrenes (e.g., alpha-halostyrenes). and the hydrocarbyl- 
substituted styrenes wherein the hydrocarbyl group has from 1 to about 12 carbon atoms. Exemplary of the 
hydrocarbyl-substituted styrenes are the alpha-methylslyrene, para-tert-butylstyrene, alpha-ethylstyrene, 
and para-lower alkojcy styrene (C,^. Mixtures of two or more vinyl aromatic monomers can be used. Styrene 
Is the preferred vinyl aromatic monomer. 

Alpha, Beta Unsaturated Acylatlng Agents 

Suitable alpha, beta-unsaturated carboxylic acylating agents include mono-carboxylic (e.g., acrylic, me- 
thacryllc and crotonic acylatlng agents) as well as dicarboxylic acylating agents wherein a carbon-to-carbon 
IS double bond is in an alpha, beta-position to at least one of the carboxy functions (e.g., maleic, fumaric, itaconic 
mesaconic and citraoonic acylating agents. 

A dass of preferred alpha, beta-unsaturated dicarboxylic acylating agent includes those compounds cor- 
responding to one of the formulae: 

20 RC-COOR' 

RC-COOR' 



25 



30 



and 

0 



c— I!. 



R C C 



35 (including the geometrfe isomers thereof, i.e.. cis and trans) wherein each R is independently hydrogen; halo- 
gen (e.g.. chloro, bromo. or lodo); hydrocarbyl or halogen-substituted hydrocarbyl of up to about 8 carbon 
atoms, preferably alkyi, alkaryl or aryl; (preferably, at least one R Is hydrogen); and each R' is independently 
hydrogen or lower alkyI group of up to about 7 carbon atoms (e.g., methyl, ethyl, butyl or heptyl groups). These 
preferred alpha, beta-unsaturated dicarboxylic acylating agents contain a total carbon content of up to about 

40 25 carbon atoms, normally up to about 15 carbon atoms. Examples include maleic anhydride; benzyl nrialeic 
anhydrkJe; chloromaleic anhydride; heptyl maleate; citaconic anhydride; ethyl fumarate; fumaric ackJ; mesa- 
conic acid; ethyl, isopropyl maleate; isopropyl fumarate; hexyl, methyl maleate; phenyl maleic anhydride and 
the like. Of these preferred alpha, beta-unsaturated dicarboxylic compounds, maleic acylating agents are pre- 
ferred. 

45 Alternatively, the ester (OR') group in the above formula may contain wore than 7 carbon atoms, being 
derived from a mixture of alcohols, some containing over 7 carbon atoms, and In such Instances, t he ester group 
may remain attached to the carboxy group during and after formation of the interpolymer. This procedure pro- 
vides a method of introducing the desirable ester groups initially, and eliminates the need to introduce the ester 
groups in a separate subsequent step. 

50 

Carboxy-Containing Interpolymers 

The molecular weight of the carboxy-containing interpolymer may be expressed in terms of the "reduced 
specific viscosity". Reduced specific viscosity is a widely recognized means of expressing the molecular size 
55 of a polymeric substance. As used herein, the reduced specific viscosity (abbreviated as RSV) is the value 
obtained in accordance with the formula 

pgv s Relath^e Viscosity- 1 
Concentratton 
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wherein the relative viscosity is determined by measuring, by means of a dilution viscometer, the viscosity of 
a dilute solution (of one gram) of the interpdymer In 100 ml. of acetone and the viscosity of acetone at 
30°±0.02°C. Whenever reference is made In this application to RSV or reduced specif ic viscosity, the reference 
is to the interpolymer before it is esterif ied. A nrwre detailed discussion of the reduced specific viscosity, also 

5 known as the specific viscosity, as well as Its relationship to the average molecular weight of an interpolymer, 
appears in Paul J. Rory, Principles of Polymer Chemistry, (1953 Edition) pages 308 et seq. 

The carboxy-contalning Interpolymers of the present invention generally have a reduced specific viscosity 
from about 0.05. or about 0. 1 , or about 0.1 5, or even about 0.3 up to about 2, or to about 1 . In another embodi- 
ment, the carboxy-contalning interpolymers have a RSV from about 0.2, or about 0.35 to about 0.9, or to about 

10 0.7. 

Mbctures of two or more compatible (i.e., nonreactlve to one another) interpolymers which are separately 
prepared are contemplated for use herein. When mixtures of two or niore compatible interpolymers are used 
in the present invention, the RSV of the combined mixture is determined as described above. Thus, as used 
herein, and in the appended daims, the terminology "interpolymer* refers to either one separately prepared 

15 interpolymer or a mixture of two or more of such interpolymers. 

As described above, the olefin may be reacted with an alpha, beta-unsaturated carboxylic acylating agent 
to form the carboxy-contalning Interpolymers used in the present invention. Generally, from about 0.75, or 
about 1. up to about 5, or to about 2.5 moles of olefin is reacted vnth each mole of alpha, beta-unsaturated 
carboxylic acylating agent. In one embodiment, equal molar proportlonsof olefin and carboxylic acylating agent 

20 are polymerized. 

Particularly preferred carboxy-contalning interpolymers useful in this invention are those of interpolymers 
made by reacting a maleic acylating agent with styrene. Copolynrwrs of maleic anhydride and styrene having 
a molar ratio of the maleic anhydride to styrene of about 1:1 are especiaHy useful. They can be prepared ac- 
cording to methods known in the art as for example, free radical polymerization, such as those initiated by 

25 benzoyl peroxide solution. Examples of'such suitable interpolymerization techniques are described in U.S. Pa- 
tents 2.938,016: 2,980,653; 3,085.994; 3,342,787; 3,418.292; 3,451.979; 3,536.461; 3,558.570; 3,702,300; 
and 3.723.375. These patents are incorporated herein by reference for their teaching of the preparation of suit- 
able cart)Oxy-containing interpolymers and also suitable styrene-maleic anhydride interpotyn^ers, as well as 
esters prepared from the interpolymers. Polymerizatton of alpha-olef ins and alpha, beta-unsaturated carboxylic 

30 acylating agents is described in U.S. Patent 4,526.950, the disclosure of which is hereby Incorporated by ref- 
erence. Other preparative techniques are known In the art. 

The carboxy-contalning interpolymers may also be prepared using a Interpolymerizable comonomer. The 
interpolymerizable comonomer is present in relatively minor portions. Generally, tiie amount is less than about 
0.3 mole, usually less than about 0.1 5 moles of interpolymerizable comonomer for each mole of either the olefin 

35 or the alpha, beta-unsaturated carboxylic acylating agent The interpolmerizaUe comonomers do not interfere 
with the polymerization of the olefin and the alpha, beta-unsaturated carboxylib acylating agent Examples of 
Interpolymerizable comonomers include acrylamldes, acrylonitrile, vinyl pyrrolidinone. vinyl pyridine, vinyl 
ethers, vinyl carboxylates, and acrylic and methacrylk: acids and esters. In one embodinrient the interpoly- 
merizable comonomers are vinyl ethers, vinyl carboxylates. or acrylic and methacryllc acids and esters, pre- 

40 feraWy the lower alkyi acrylic or methacryite esters, e.g.. those containing from 1 to about 7 carbon atoms. 
When the interpolymerizable connonomer is an acrylic add or methacrylk; acM. it should be recognized that 
the acid may be esterif ied to form ester groups as is described herein. 

The vinyl ether is represented by the formula RrCH2=CH-OR2 wherein each Ri is hydrogen or a hydro- 
carbyl group having 1 to about 30, or to about 24. or to about 12 carbon atoms and R2 is a hydnscarbyl group 

45 having 1 to about 30 cart>on atoms, or to about 24, or to about 12. Examples of vinyl ethers include vinyl me- 
thylether. vinyl propylether, vinyl 2-ethythexylether and the like. 

The vinyl ester of a carboxylic acid may be represented by the formula R3CH=CH-0(0)CR4 wherein R3 is 
a hydrogen or hydrocarbyl group having from 1 to about 30, or to 12 carbon atoms, or just hydrogen, and R4 
is a hydrocarbyl group having 1 to about 30. or to about 12. or to about 8. Examples of vinyl esters include 

50 vinyl acetate, vinyl 2-ethylhexanoate, vinyl butanoate, vinyl crotonate. Vinyl cart)Oxylates include vinyl acetate, 
vinyl butanoate, etc. 

The carboxy-contalning interpolymers contain ester groups. In one embodiment the ester groups are 
for med by reacting t he cart)oxy-containing interpolymer with an alcohol. The alcohol generally contains at least 
6 carbon atoms. In one embodiment the alcohol contains from about 7, or about 8 to about 30, or to about 24, 
55 or even to about 1 8 carbon atoms. Examples of useful alcohols include heptanol, octanol, decanol, dodecand, 
tridecand, pentadecanol. octadecand, etc. 

One dass of alcohols indudes the commercially available mbrtures of alcohols. The commercial alcohols 
Indudes, the oxoalcohols which comprise, for example, a mixture of alcohols having from about 8-24 carbon 
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atoms. Of the various commercial alcohols, another class of alcohols includes the alcohols having from about 
8 to 30 aliphatic carton atonrts. The alcohols may comprise, for example, octyl alcohol, decyl alcohol, dodecyl 
alcohol, telradecyi alcohol, pentadecyl alcohol, eicosyl alcohol, octadecyl alcohol, etc. Several suitable sources 
of these alcohol mixtures are the technical grade alcohols sold under the name Neodol™ alcohols (Shell OH 
5 Company, Houston, Texas) and under the name Alfol™ aloohols (Continental Oil Company, Ponca City, Okla- 
homa). 

In one embodiment, the esters are mbced esters derived firom a combination of alcohols including alcohols 
containing at least 8 carbon atoms (relatively high molecular alcohols) and alcohols containing less than 7 car- 
bon atoms (relatively low molecular weight alcohols). The alcohols containing less than 7 carbon atonfw gen- 

10 erally contain from 1 . or about 2. to about 8. or to about 5 carbon atonfis. Examples of the low molecular weight 
alcohols Include methanol, ethanol, propanol, bulanol, pentanol, hexand, cydopentanol, and cyclohexanol. 
The above list is also meant to include the various isomeric arrangements of these alcohols. For instance, bu- 
tanol refers to n-butanol, sec-butanol. isobutanol. etc. 

Mwed esters of the carboxy-containing interpolymer are most conveniently prepared by first esterifying 

IS the carboxy-containing interpolymer with a relatively high molecular weight alcohol and a relatively low molec- 
ular weight alcohol to convert at least about 50%, or about 70% up to about 95%, or to about 98% of the carboxy 
groups of the interpolymer to ester groups and then neutralizing the remaining carboxy groups with an amine 
or a hydrazine such as those described below to obtain nitrogen-containing esters. 

To incorporate the appropriate amounts of the two alcohol groups into the polymer to form mixed esters. 

20 the ratio of the high molecular weight alcohol to the low molecular weight alcohol used in the process should 
be within the range of from about 2:1 to about 9:1 on a molar basis. In most instances, the ratio is from about 
2.5:1 to about 5:1. 

The esterif ication may be accomplished simply by heating the carboxy-containing interpolymer and the 
alcohol or alcohols under conditions typical for affecting esterif Ication. Such conditions usually include, for ex- 

25 ample, a temperature of at least about 80«C, or about 150^*0 to about SSO'^C. provided that the tennperature is 
rTiaintained below the decomposition point of the reaction mixture or individual components of the mixture. An 
excess of the alcohol reactant; a solvent or diluent, such as mineral oil, toluene, benzene, xylene or the like; 
and an esterif ication catalyst, such as toluene sulfonic ackJ. sulfuric acid, aluminum chloride, boron trif luoride- 
triethylamine, hydrochloric acid, ammonium sulfate, phosphoric acid, sodium methoxide or the like, may be 

30 used to facilitate the esterif teatton. The reaction condittons and variatk)ns thereof are well known in the art 
When utilizing a combination of a high molecular weight alcohol and a low molecular weight alcohol, the 
esterif fcation may be carried out, for example, by initially esterifying at least about 50 molar percent or from 
about 50 to 75 molar percent of the carboxy radicals with the high molecular weight alcohol and then subse- 
quently esterifying the partially-esterif led carboxy-containing interpolymer with a low molecular weight alcohol, 

35 e.g.. 2-4 carbon atonris. to obtain a carboxy interpolymer having approximately 50-75 molar percent of the car- 
boxylic groups esterified with the high nfiolecular weight aliphatic alcohol and approximately 23-48 nrwiar per- 
cent of the carboxy radicals esterified with the low molecular weight aliphatic alcohol. For example, esterif i- 
cation with a combination of high and low molecular weight alcohols may be accomplished, in sequence, by 
f^t carrying out the esterif ication with the high molecular weight alcohol, e.g., up to about 75 molar percent 

40 and subsequently esterifying the remaining carboxylic groups with the low molecular weight alcohol, where 
up to 98 nrK)lar percent of all carboxylic groups are esterified. 

Alternatively, the carboxylic groups of the interpolymer may be simultaneously esterified with a mature 
of the alcohols to obtain an esterif ied-carboxy containing interpolymer having up to about 60. or to about 70. 
or to about 80, or to about 90, or to about 95 or to about 98 mole percent of the carboxylic groups esterified 

45 with combination of high and low molecular weight aliphatic alcohols. 

In another embodiment, the carboxy-containing interpolymers contains a carbonyi-amino group. The car- 
bonyl-amino groups include amides, imides. amklines, ammonium salts, amidic acid salts or mixtures thereof. 
A carbonyl-amino group is derived from the cart^oxy group of the carboxy-containing Interpolymer and an 
amine. The carbonyl-amino group may be present when the cart)oxy-containing Interpolymer contains esters 

50 derived from a single alcohol or mixtures of alcohol as described above. 

In one embodiment, the unesterif ied carboxylfc groups of the interpolymer may be converted to cart)onyl- 
amino groups by reaction with ammonia or an amine. The amines which are used to form carbonyl-amino group 
may be mono- or polyamines. Examples of amines Include aliphatic amines such as mono-, di- and tri-alkyi 
amines having aikyl groups containing from 1 to about 20 cart)on atonns as well as cyclic monoamines. In one 

55 embodiment, the amines have one primary or secondary amino group and at least one mono-functtonal amino 
group such as a tertiary^amino or heterocyclic amino group. 

Examples of amines having one primary or secondary amino group and at least one mono-functional amino 
group such as tertiary-amino or heterocyclic amino groups. Such compounds may thus be tertlary-amlno-sub- 
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stituted primary or secondary amines or other substituted primary or secondary amines in wtiich the substituent 
is derived from pyrroles, pyrrolidones, caprdactams, oxazolidones, oxazoles, thiazoles. pyrazoles. pyrazo- 
lines, imidazoles, imidazolines, thiazines, oxazines, diazines, oxacarbamyl, thiocarbamyi, uracils, hydantoins, 
Ihiohydantoins, guanidines. ureas, sulfonamides, phosphoramides, phenolthiazines, amidines, etc. 

S The carbonyl-amino group may also be a carbonyl-polyamino group. In this instance, the carbonyl-poly- 
amino group is derived from a polyamlne. In one embodiment, the carbonyl-polyamino group is derived from 
a morpholine. Examples of morpholines include aminoethylmorpholine, aminopropylmorpholine, etc. Examples 
of such polyamines include dimethylamino-ethylamine, dibutylamino- ethylamine, 3-dimethylamino-1 -propy- 
lamine, 4-methylethylamino-1-butyiamine, pyridyl-ethyl amine. N-morpholinoethylamine, tetrahydropyridyi- 

10 ethylamine, bls-(dimethylamino)propyIamine, bls(diethylamino)ethyiamine. N.N-dimethyi-p-phenylene dia- 
mine, piperldyl-elhylamlne, 1-aminoethylpyrazone. 1-(melhylamino)pyrazoline. 1-melhyl-4-aminooctyl pyra- 
zole, 1-aminobutylimidazole, 4-amlnoethylthlazole. 2-aminoethyltriazine, dinnethylcarbamylpropylamlne. N- 
methyl-N-aminopropylacetamide, N-aminoethylsuccinimide, N-methylaminomaleimide. N-aminobutylalpha- 
chlorosuccinimide. 3-aminoethyluracil, 2-aminoethyipyridlne, orthoaminoethyl-N.N-dimethylbenzenesulfa- 

15 mide, N-aminoethylphenothiazine. N-aminoethylacetamidine. 1-aminophenyi-2-methyl-imidazoline, N-me- 
thyl-N-aminoethyl-S-ethyldithiocarbamate, etc. For the most part, the amines are those which contain only 
one primary-amino or secondary-amino group and, preferably at least one tertiary-amino group. The tertiary 
amino group is preferably a heterocyclic amino group. In some instances polyamines may contain up to about 
6 amino groups although, in most instances, they contain one primary-amino group and either one or two ter- 

20 tiary-amino groups. The polyamines may be aromatic or aliphatic amines and are preferably heterocyclic 
amines such as aminoalkyl-substituted morpholines. piperazines. pyridines, benzopyrroles. quinolines. pyr- 
roles, etc. They are usually amines having from 4 to about 30, or to about 12 carbon atoms. Polar substituents 
may likewise be present in the amines. 

The carbonyl-amino groups of the carboxy-containing interpolymers also may comprise the groups derived 

25 from hydrazine and/or a hydrocarbon-substituted hydrazine including, for example, the nfK>no-, di-, tri-, and tet- 
rahydrocartx)n-substituted hydrazines wherein the hydrocarbon substituent is either an aliphatic or aromatic 
substituent including, for example, the alky!-, e.g., cyclic and/or acyclic groups, aryl-, alkylaryl-, aralkyt, etc. 
The hydrocarbon substituents, generally, contain from 1 , up to about 24, or to about 12 aliphatic carbon atoms. 
The preferred substituents, however, include for example, phenyl, alkylphenyl or an alky! group wherein the 

30 alkyi group is either a methyl, ethyl, propyl, butyl, pentyl, octyl. cydohexyl, decyl or dodecyi group. Other ex- 
amples of the hydrocarbon groups include octyldecyl, behenyl. benzyl, heptaphenyi, alpha-naphthyl, beta- 
naphthyl. butyl-naphthyl, oleyl, and stearyl groups. Of the various hydrocarbon-substituted hydrazines, a pre- 
ferred class includes the N.N-dihydrocarbon-substituted hydrazines, e.g., the dimethyl, diethyl, diphenyl and 
dibutyl hydrazines. 

35 In the embodiment where the carboxy-containing interpolymer is characterized as containing a carbonyl- 
amino group, the carboxy-containing interpolymer may be esterif ied as described above. Following esterifica- 
tion of the cartsoxy groups of the interpolymer with either one or more of the high and low molecular weight 
alcohols, at least about 2 molar percent, or from about 2, or about 5, up to 50, or to about 5 nwlar percent of 
the carboxy groups of the interpolynfwr may be reacted with an amine at temperatures ranging from about 80- 

40 300**C. The reaction temperatures may range from about 80'C to SSO'C or higher provided that said temper- 
ature is maintained below the decomposition point of either the reactants and the products obtained thereof. 
Thus, for example, at least about 50 mole percent, e.g., 50-98 mole percent, of the carboxy groups of a carboxy- 
containing interpolymer may be esterif ied with a high molecular weight aliphatic alcohol and then subsequently 
reacted with a amine, to obtain a nitrogen-containing ester having about 2 to about 50 or to about 35 molar 

45 percent of the carboxylic groups converted to caribonyl-amino groups. If a mixture of alcohols including the 
high molecular weight and low molecular weight alcohols is used to esterif y the carboxyl groups of said inter- 
polymer, then at least about 2 nrK)lar percent of the cartwxyl groups of said interpolymer are reacted with the 
amine, to obtain the carbonyl-amino groups. The amount of amine is sufficient to neutralize substantially ail 
of the unesterified carboxy groups of the polymer. An excess of amine may be used. 

50 In another embodiment, the carboxy-containing interpolymer is reacted with a relatively high molecular 
weight alcohol, a relatwely low molecular weight alcohol and an amine. The alcohols and amines have been 
described above. The alcohols may be reacted with the interpolymer to form an intermediate which Is subse- 
quently reacted with the amine. Alternatively the alcohols and amine may be reacted with the interpolymer 
simultaneously. For convenience, the relative proportions of the high molecular weight ester group to the low 

55 molecular weight ester group and to the carbonyl-amino group are expressed in terms of molar ratios of (60- 
90):(10-30):(2-15), respectively. The preferred ratio is (70-80):(15-25):5. 

The following examples serve to illustrate the preparation of the esters and nitrogen-containing estere of 
the carboxy-containing interpolymere used in this Invention and are not intended as limiting thereof. Unless 
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otherwise indicated in these and the following examples, or in the specification, all parts and percentages are 
by weight, and temperatures are in degrees Celsius. 

Example 1 

5 

A styrene-maleic interpolymer is obtained by preparing a solution of styrene (16.3 parts by weight) and 
maleic anhydride (12.9 parts) in a benzene-toluene solution (270 parts; weight ratio of benzeneitoluene being 
66.5:33.5) and contacting the solution at Se^'C in nitrogen atnrosphere for 8 hours with a catalyst solution pre- 
pared by dissolving 70% benzoyl peroxide (0.42 part) in a similar benzene-toluene mixture (2,7 parts). The 

10 resulting product is a thick slurry of the Interpolymer in the solvent mixture. To the slurry there is added mineral 
oil (141 parts) while the solvent mixture Is being distilled off at 150°C and then at 150*'C/200 mm. Hg. To 209 
parts of the stripped mineral oil-lnterpolymer slurry (the interpolymer having a reduced specific viscosity of 
0.72) there are added toluene (25.2 parts), n-butyl alcohol (4.8 parts), a comnnercial alcohol consisting essen- 
tially of primary alcohols having from 12 to 18 carbon atoms (56.6 parts) and a commercial alcohol consisting 

f5 of primary alcohols having from 8 to 10 carbon atoms (10 parts) and to the resulting mixture there is added 
96% sulfuric acid (2.3 parts). The mbcture is then heated at 150-1 eO'C for 20 hours whereupon water is distilled 
off. An additional amount of sulfuric acid (0.18 part) together with an additional amount of n-butyl alcohol (3 
parts) is added and the esterification is continued until 95% of the carboxy radicals of the polymer has been 
esterified. To the esterified interpolymer, there is then added aminopropyl morpholine (3.71 parts; 10% in ex- 

20 cess of the stoichiometric amount required to neutralize the remaining free carboxy radicals) and the resulting 
mbtture is heated to 150-160**C/10 run. Hg to distill off toluene and any other volatile components. The stripped 
product Is mixed with an additional amount of mineral oil (12 parts) and filtered. The filtrate Is a mineral oil 
solution of the nitrogen-containing mixed ester having a nitirogen content of 0.16-0.17%. 

25 Example 2 

The procedure of Example 1 is followed except that the esterification is carried out in two steps, the first 
step being the esterification of the styrene-maleic Interpolymer with the commercial alcohols having from 8 to 
18 cart>on atoms and the second step being the further esterification of the interpolymer with n-butyl alcohol. 

30 

Example 3 

The procedure of Example 1 is followed except that the esterification Is carried out by first esterif ying the 
styrene-maleic interpolymer with the commercial alcohols having from 8 to 18 carbon atoms until 70% of the 
35 cart>oxyl radicals of the interpolymer have been converted to ester radicals and thereupon continuing the es- 
terification with any yet-unreacted commercial alcohols and n-butyl alcohol until 95% of the carboxyl radicals 
of the interpolymer have been converted to ester radicals. 

Example 4 

40 

The procedure of Example 1 is followed except that the interpolymer is prepared by polymerizing a solution 
consisting of styrene (416 parts), maleic anhydride (392 parts) in benzene (2153 parts) and toluene (5025 
parts) in the presence of benzoyl peroxide (1.2 parts) at 65-106''C. The resulting interpolymer has a reduced 
specific viscosity of 0.45. 

45 

Example 5 

The procedure of Example 1 is followed except that the styrene-maleic anhydride is obtained by polymer- 
izing a mixture of styrene (416 parts), maleic anhydride (392 parts), benzene (6101 parts) and toluene (2310 
50 parts) in the presence of benzoyl peroxide (1.2 parts) at 78-92*'C. The resulting interpolymer has a reduced 
specific viscosity of 0.91 . 

Example 6 

55 The procedure of Example 1 1s followed except that the styrene-maleic anhydride is prepared by the fol- 
lowing procedure: Maleic anhydride (392 parts) Is dissolved In benzene (6870 parts). To this mbcture there is 
added styrene (416 parts) at 76**C whereupon benzoyl peroxide (1.2 parts) is added. The polymerization mbc- 
ture is maintained at 80-82°C for about 5 houre. The resulting interpolymer has a reduced specific viscosity of 
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1.24. 

Example 7 

5 The procedure of Example 1 is followed except that the styrene-malelc anhydride interpolymer is prepared 
as follows: To a solution of maleic anhydride (69 parts) in benzene (805 parts) at 50*»C there is added styrene 
(73 parts). The resulting mixture is heated to §3'C whereupon benzoyl peroxide (0.19 part) is added and then 
maintained at 80-85<'C. The resulting interpolymer has a reduced specific viscosity of 1.64. 

10 Example 8 

The procedure of Example 1 is followed except that dodecyl alcohol (0.7 mole per carboxy equivalent of 
the slyrene-maleic anhydride interpolymer) is used in place of the alcohol mixtures having 8 to 1 8 carbon atoms 
and Isobutyi alcohol (0.2 mole per carboxy equivalent of the interpolymer) is used in place of n-butyl alcohol. 

15 

Example 9 

The procedure of Example 1 is followed except that eicosyl alcohol (0.8 mole consumed per carboxy equiv- 
alent of interpolymer) is used in place of the commercial alcohols having from 8 to 18 carbon atoms and n- 
20 pentyl alcohol (0.1 5 mole consumed per carboxy equivalent of the interpolymer) is used in place of the n-butyl 
alcohol. 

Example 10 

25 The procedure of Example 1 is followed except that dimethylaminoethylamlne is substituted for the ami- 
nopropyl morpholine used on a molar basis. 

Example 11 

30 An interpolymer (0.86 carboxyl equivalent) of styrene and maleic anhydride (prepared from an equal molar 
mixture of styrene and maieic anhydride and having a reduced specific viscosity of 0.67-0.68) is mixed with 
mineral oil to form a slurry, and then esterif led with a commercial alcohol mixture (0.77 mole; comprising pri- 
mary alcohols having from 8 to 1 8 carbon atoms) at 1 50-1 60''C in the presence of a catalytic amount of sulfuric 
acid until about 70% of the carboxyl radicals are converted to ester radicals. The partially esterif led interpoly- 

35 mer Is then further esterif led with n-butyl alcohol (0.31 mo\e) until 95% of the carboxyl radicals of the inter- 
polymer are converted to the mixed ester radicals. The esterif ied interpolymer is then treated with aminopropyl 
morpholine (slight excess of the stoichiometric amount to neutralize the free carboxyl radicals of the interpo- 
lymer) at 150-160°C until the resulting product is substantially neutral (acid number of 1 to phenolphthalein 
indicator). The resulting product is mixed with mineral oil to form an oil solution containing 34% of the polymeric 

40 product 

Example 12 

The procedure of Example 1 is followed except a 64% aqueous solution of hydrazine is used instead of 
45 amino-morpholine and 126 parts of mineral oil Is used instead of 12 parts of mineral oH. 

Example 13 

The procedure of Example 11 is followed N,N-dibutylhydrazine is used instead of aminopropylmorpholine. 

50 

Example 14 

Toluene (690 parts) is preheated to 65-68°C and charged to a reactor. A mature of 45.8 parts maleic an- 
hydride and 48.64 parts of styrene is charged to the reactor and mixed with the toluene to form a homogeneous 
55 mixture. The temperature is adjusted to60*»C at 140-150 mm. Hg. A catalyst solution containing 0.1 partof bis(4- 
t-butylcydohexyl) peroxydicarbonate in 7.2 parts of toluene is added to the reactor over 1.5-2.0 hours. The 
reaction is held at 59-63''C at 100-150 mm. Hg. After addition of the catalyst is complete, the reaction mbcture 
is held for 4 hours. Typical conversion is 95-96%. The copolymer is present as a slurry in toluene. The copo- 
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lymer slurry is transferred to a stripping vessel containing 381.6 parts of mineral oil. The toluene is stripped 
to107^Cand50mm. Hg. 

A reaction vessel containing 562.2 parts the copoiynr^er diluent mixture containing about 90.6 parts copo- 
lymer in 381.6 parts diluent oil and about 90 parts toluene is charged with 22 parts of a commercial Ce-Ci2 

5 alcohol mixture and 125 parts of a commercial Cio-Cao alcohol mixture. Sulfuric acid catalyst (2.2 parts) Is added 
to the reactor. The reaction Is held at 148-157*C. The water of reaction is removed azeotropically. When about 
75% of the copolymer has been esterif led, 12 parts of n-butanol mixed with 0.25 part sulfuric acid Is added 
and the reaction is continued until 85% of the copolymer has been esterif ied. An additional 12 parts of n-butanol 
is added and the reaction is continued to 95% conversion. The remaining unesterified copolymer is reacted 

10 with about 7-7.5 parts aminopropyl morpholine. The reaction is stripped to 146**C and 45-55 nfim. Hg. until a 
Pensky-Marten flash point of 70''C is achieved. The stripped material is filtered at 12rC with a diatomaceous 
earth filter aid. The filtered product is mixed with 72 parts of diluent oD. The resulting product contains about 
0.13% nitrogen and about 34% esterified polymer. 

IS Example 15 

An interpolymer is prepared by reacting (while maintaining the temperature between 99-105'C) styrene 
(536 parts) and maleic anhydride (505 parts) in toluene (7.585 parts) in the presence of a catalyst solution 
prepared by dissolving benzoyl peroxide (1.5 parts) in toluene (50 parts). The toluene is removed by vacuum 

20 stripping as mineral oil (2.228 parts) is added. The oil solution obtained in this manner contains 55.4% oil. The 
resulting Interpolymer (free of oil) has a RSV of 0.42. 

A mbdure of 561 parts of a behenyl alcohol mixture available from Henkel (a mixhjre of 17.4 mole percent 
of Cie primary allcanol. 15.6 mole percent of C20 primary atl^anol and 67 mole percent of C22 primary alkand), 
and 668 parts of the above-prepared interpolymer oB solutfon Is heated to a temperature of about 105«C over 

25 a period of 3.5 hours in a nitrogen atmosphere. Methane sulfonic add (5.1 parts of a 70% aqueous solution) 
is added at this temperature in 6 minutes whereupon the temperature is raised to about 150''C over a period 
of about 50 minutes and 60 parts of toluene is added to nrwintain reflux. The solution is maintained at 150- 
156"C for 5.6 hours. An additional 7 parts of methane sulfonic add sdution is added over a period of about 9 
minutes. The mixture is maintained at 150-155'»C for about 9 hours, and some water is removed by distillatten. 

30 The reaction mixture is then stripped at 130-155*>C for 1 hour under a vacuum of about 10 torr. The residue is 
the desired product having a neutralization acid number of 3.0 (phenolphthalein) and 1.9 (bromphendblue). 
Neutralization number is determined by ASTM Method D 974. 

Example 16 

35 

To 375 parts of the alcohol mbrture of Example 15 is added 445 parts of the interpolymer 08 solution of 
Example 38, and this mixture is heated up to a temperature of about lOS^'C over a pertod of 3 hours in a nitrogen 
atmosphere. Sulfuric acid (1.4 parts, 93%) is added at this temperature over a period of about 6 minutes fol- 
lowed by heating of the mixture to 150''C over a period of about 40 minutes. Toluene (40 parts) is added, and 

40 the solution is maintained at a temperature of about 150-1 55''C for 5.5 hours with a nitrogen purge. An additional 
1.9 parts of sulfuric add Is added at this temperature in 6 minutes, and the reaction mixture is maintained at 
150-155°C for 9.5 hours while removing water by distillation. An additional gram of sulfuric acid is added, and 
the mixture is again maintained at 150-155°C for 3 hours. The reaction mixture then is stripped at 130-155*C 
over a period of 1 hour under a vacuum of 10 torr. The residue is the desired product. The product obtained 

45 in this manner has a neutralization number to phendphthalein of 2.9 acki and to bromphenol blue of 0.9 add. 

Compositions 

The compositions of the present inventton indude a mixture of a brine and a liqukl oD. and (A) the esters 
50 of the carboxy-containing interpolymers and optionally (B) weighting agents. (C) organophilic days and (D) sur- 
factants and (E) lime. 

Brine - Lkjuid Mixtures 

55 The brine is present in a mixture with a liquid oil. In one embodiment, the brine is present in the mixture 
In an amount from about 5. or about 10, or about 15, or about 25 up to about 90, or to about 75, or to about 55 
parts by volume. In this embodiment, the liquki oil is present in the mbrture in an amount from about 10, or 
about 25. or about 45 up to about 95, or to about 90, or to about 85, or to about 75 parts by vdume. The total 
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parts by volume of brine plus the total parts by volume of liquid oD Is 100 parts by volume of the mixture. In 
one embodiment, the brine is a discontinuous phase and the liquid oil Is a continuous phase. In another eno- 
bodiment, the mixture contains a major amount of a liquid oi, preferably from about 65, or about 70, or about 
75 up to about 90, or to about 85 parts by volume. In this embodiment, the brine Is present in an amount from 

5 about 10, or about 15 up to about 35. or about 20, or about 25 parts by volume of this mbcture. 

The brine useful In the compositions and methods of the present invention may be naturally occurring field 
brine or one formulated by various salts. The salts include calcium chloride, magnesium chloride, sodium chlor- 
ide, potassium chloride, zinc chloride, and zinc bromide. The calcium chloride is generally present in an amount 
from 1% to about 40% by weight of the brine. The magnesium chloride is generally present in an amount from 

10 about 0.5% to about 24% by weight of the brine. The sodium chloride is generally present In an amount from 
about 1% to about 27% by weight of the brine. The potassium chloride is present In an anwunt from about 0.5% 
to about 24% by weight of the brine. The zinc chloride or zinc bromide Is generally present in an amount from 
about 0.5% to about 80% by weight of the brine. 

The mixture also contains a liquid oil which includes a liquid hydrocarbon, or a synthetic oil. Examples of 

15 these liquid hydrocarbons include petroleum oils, such as oils of lubricating viscosity, crude oils, diesel oils, 
mineral seal oils, kerosenes, fuel oils, white oils, and aromaUc oils. Liquid oils include natural lubricating oils, 
such as animal oils, vegetable oils, mineral lubricating oils, solvent or acid treated mineral oils, oils derived from 
coal or shale, and synthetic oils. Synthetic oils include hydrocart)on oils and halo-substituted hydrocarbon oils 
such as polymerized and interpolymerized olefins, for example polybutylenes. pdypropylenes.propylene-iso- 

20 bulylene copolymers, chlorinated polybutylenes, poly(l-hexenes), poly(1-octenes). poly(l-decenes); alkyi 
benzenes, such as dodecylbenzenes. tetradecylbenzenes. dinonylbenzenes, d)-2(ethylhexyl)benzenes; poly- 
phenyls such as biphenyls, terphenyts, and alkylated polyphenyls; and alkylated diphenyl ethers and alkylated 
diphenyl sulfides and derivatives , analogs and homologs thereof. 

Alkylene oxide polymers and interpolymers and derivatives thereof where terminal hydroxy groups have 

25 been modified by esterif ication, etherif ication etc. constitute another dass of synthetic oils. These are exem- 
plified by polyoxyalkylene polymers prepared by the pdymerizatfon of ethylene oxide or propyleneoxide. the 
alkyI and aryl ethers of these polyoxyalkylene polymers such as methyl-poiyisopropylene glycol ethers, diphe- 
nyl and diethyl ethers of polyethylene glycol;and mono and polycarboxyllc esters thereof, for example, the acet- 
ic esters, mixed C3 - Cb fatty ackl esters and CI 3 Oxo diester of terra ethylene glycol. Simple aliphatic ethers 

30 may be used as synthetic oils, such as, dioctyl ether, didecyl ether, di(2-ethylhexy1) ether. 

Another suitable class of synthetic oils comprises the esters of fatty acids such as ethyl oleate, lauryl hex- 
anoate. and decyl palmitate. The esters of dicarboxylic acids such as phthalic acid, succinic acid, maleic acid, 
azeallc acid, sebacic ackl, tumeric acM, adipic acid, linoleic acki dimer. malonic ackJ, alkyI malonic acids, al- 
kenyl malonic adds with a variety of alcohhds such as butyl alcohol, hexyl alcohol, dodecyl alcohol, 2-ethyl- 

35 hexyl alcohol, ethylene glycol, diethylene glycol monoethyl ether, propylene glycol. Specif fc examples of these 
esters include dibutyl adipate, di(2-ethylhexyl) sebacate. di-n-hexyl fumarate, dioctyl sebacate. diisoctyl aze- 
late, dtoctyl phthalate, didecyl phthalate, dieicosyl sebacate, the 2-ethylhexyl diester of linoleic ackl dimer, and 
the complex ester formed by reacting one mole of sebacic ackl with two moles of tetraethyiene glycol and two 
moles of 2-ethyl-hexanoic acid. 

40 In one embodiment, the liquid oil is a mineral or vegetable oil having a kinenmtic viscosity firom about 3. 
or about 3.5, or about 4 up to about 15, or to about 11. or to about 10, or to about 9 centistokes at 100X. Useful 
mineral oils include 40. 100. 150, 200 and 300 neutral mineral oils. Examples of specific liquW hydrocarbons 
include No. 2 diesel oil, Exxon ESCAID 110, Total HDF 200, Conoco LVT oil (a mineral oil with the viscosity 
of 1.8 centistokes at 40°C available from Conoco Oil Company), and Conoco LVT 200 (a mineral oil with a vis- 

45 cosity of 2.1 centistokes at 40*'C and less than 0.5% aromatic content, available from Conoco Oil Company). 

(B) Weighting Agents 

The composltfons of the present invention may additionally contain weighting agents. These agents in- 
50 crease density of drilling muds and include galena (PbS), hematite (FeaOa), magnetite {Fe304), ilmenite (FeT- 
IO3), barite (BaS04). siderlte (FeCOa), celestite (SrSOJ, dolomite (CaMg(C03)2). and calcite (CaCOg). Parties 
ularly useful weighting agents include barium sulfate and Iron oxide. Weighting agents may also be soluble 
salts such as sodium chloride, sodium bromide, sodium carbonate, potassium chloride, potassium carbonate, 
calcium bromide, zinc chloride, and zinc bromide. The weighting agents nr^y be present in an amount from 
55 about 20. or about 100. or about 250. to about 900. or to about 700. or to about 600. In one embodiment, the 
weighting agent Is present in an amount from about 300 to about 500, or about 400 pounds per barrel (ppb). 
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(C) Ofganophilic Clays 

The compositions may also contain commercial clays such as bentonite, attapulglte, sepiolite, etc. In one 
embodiment, the compositions may also include an organophQic day. Organophiiic days are days, such as 

5 montmorillonile, hedorite, saponite. attapulglte and illite, that have absorbed amine salts. These days are con- 
verted from water-yielding (e.g., present in the brine phase of the emulsion) to oil-yielding (e.g., present in the 
liquid oil phase) clays by the absorption of amine salts. Organophiiic days are preferably oil-wetable and are 
dispersed in the oil phase to produce viscosity and gel properties. Montmorillonite, bentonite and attapulglte 
are preferred, with mortmorillonite more preferred. Water and methanol may be used to activate the organo- 

10 philic day. The organophUlc day is present in an amount from about 1 , or about 2 up to about 10, or to about 
8 pounds per barrel (ppb). 

(D) Surfactants 

IS The surfectant is generally present in the compositions In an amount from about 1, or about 2 up to about 
20, or to about 15, or to about 10 pounds per barrel of the composition. 

The surfactants indude pdyoxyalkylene amines, pdyoxyaikylene amides, pdyoxyalkylene alcohols, poly- 
oxyalkylene phenols, polyoxyalkylene esters, fatty acid salts, amine or allcatine earth or fransition metal sul- 
fonates, or reaction products of a hydroxyamine or a polyalkylenepolyamine with an acyiating agent selected 

20 from the group consisting of a fatty nrwnocarboxylic acyiating agents, a dicarboxylic acyiating agent other than 
a succinic acyiating agent, and a tricarboxylic acyiating agent 

Any of the above described pdyoxyall^ene amines, induding the Jeffamine polyoxyalkylene amines may 
be used as surfactants in the present invention. In another embodiment, the polyoxyalkylene amine may be 
represented by the formula 

25 

^(R'O)aH 

N 

\ 

{R'0)aH 

35 

wherein each R' is described above. R" is a hydrocarbyl group; each a is independently an integer from zero 
to 100, provided at least one a is an Integer greater than zero; and b is zero or one. 

In one embodiment. R" is a hydrocarbyl group having from 8, or about 10 to about 30 carbon atoms.or to 
about 24, or to about 18 carbon atoms. R" may be an alkyi or alkenyl group. R" is preferably an octyl, decyl, 
40 dodecyl, tridecyl. tetradecyl, hexadecyl, octadecyl, deyl, soya or tallow group. 

a is typically 1 . or about 2, or about 3 to about 100, or to about 50, or to about 10. 
The above amines can be prepared by techniques well known in the art. and many such amines are conv 
mercially available. They may be prepared, for example, by readion of primary amines containing at least 6 
carbon atoms with varfous amounts of alkylene oxides such as ethylene oxide, propylene oxide, etc. The pri- 
45 mary amines may be single amines or mixtures of amines such as obtained by the hydrolysis of fatty oils such 
as tallow oils, sperm oils, coconut oils. etc. Specific examples of fatty acid amines containing from about 8 to 
about 30 carbon atoms indude saturated as well as unsaturated aliphatic amines such as octyi amine, decyl 
amine, lauryl amine, stearyl amine, oleyl amine, myristyl amine, palmityl amine, dodecyl amine, and octadecyl 
amine. 

50 A number of hydroxyamines wherein b is zero are available from the Armak Chemical Division of Akzona, 
Inc.. Chicago. Illinois, under the general trade designation "Elhomeen" and "Propomeen". Specific examples 
of such products indude "Ethomeen C/1 5" which is an ethylene oxide condensate of a cocoamine containing 
about 5 moles of ethylene oxide; "Ethomeen a20' and "C^S* which also are ethylene oxide condensation 
products from cocoamine containing about 10 and 15 moles of ethylene oxide respectively; "Ethomeen 0/12" 

55 which is an ethylene oxide condensation product of oleylamine containing about 2 nrwles of ethylene oxide per 
mole of amine. "Ethomeen S/15" and "S/20" whfeh are ethylene oxide condensation products with soyaamine 
containing about 5 and 1 0 moles of ethylene oxide per mole of amine respectively; and "Ethomeen T/12, T/1 5" 
and "T/25" which are ethylene oxide condensation products of tallowamine containing about 2, 5 and 1 5 moles 



30 



(R'O)aK 



N — R' 
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of ethylene oxide per mole of amine respectively. "Propomeen 0/12" is the condensation product of one mole 
of oleyl amine with 2 moles propylene oxide. Preferably, the salt is formed from Ethomeen C/15 or S/15 or 
mixtures thereof. 

Commercially available examples of amines where b is 1 include "Ethoduomeen T/13", "T/20" and T/25" 
5 which are ethylene oxide condensation products of N-tallow trimethylene diamine containing 3, 10 and 15 mo- 
les of ethylene oxide per mole of diamine, respectively. 

Another group of polyoxyalkylene amines are the commercially available liquid TETRONIC polyoxyalky- 
lated amine polyols sold by Wyandotte Chemicals Corporation. These amines are represented by the general 
formula: 

10 

H(0C2 H4 )o (OC3 H, )o (C3 H, 0). (Ca H4 0)o H 

NCHjCHjN'' 
/ \ 

15 H(OCa H4 )o (OC3 He ), (C3 H, O), (C^ H4 O)^ H 

Such hydroxyamlnes are described In U.S. Patent No. 2,979,528 which is incorporated herein by reference. In 
one embodiment, the hydroxyamlnes corresponding to the above formula have a number average nriolecular 

20 weight of up to about 1 0,000 wherein the ethyleneoxy groups contribute to the total number average molecular 
weight in the percentage ranges discussed above. A specific example would be such a hydroxyamine having 
a number average molecular weight of about 6000 wherein the ethyleneoxy groups account for 7.5%-12% by 
weight of the total number average molecular weight. Such hydroxyamlnes can be prepared by reacting an 
alkylenediamine. such as ethylenediamine, propylenediamine, hexamethylenediamine etc., with propylene ox- 

25 ide. Then the resulting product Is reacted with ethylene oxide. 

In another embodiment, the polyoxyalkylated amine Is a propoxylated hydrazine. Propoxylated hydrazines 
are available commercially underthe tradename Qxypruf™. Examples of propoxylated hydrazines include Qxy- 
pruf^ 6, 12 and 20 which are hydrazine treated with 6, 12 and 20 moles of propylene oxide, respectively. 
In another embodiment, the surfactant Is a polyoxyalkylated fatty amide. Preferably the fatty amide is poly- 

30 oxypropylated or polyoxyethylated, more preferably polyoxyethylated. Examples of fatty amides which may be 
polyoxyalkylated include oleylamlde, stearylamide, tallow-amide, soyaamide, cocoamide, and lauryiamkJe. 
Polyoxyalkylated fatty amides are available commercially from Armak Company underthe trade name Etho- 
mid™ and Lonza, Inc., under the tradename Unamlde®. Specific examples of these polyoxyalkylated fatty 
amides Include EthomW™ HT/15 and HT/60, which are hydrogenated tallow acid amides treated with 5 and 

35 50 moles of ethylene oxide respectively: EthomW™ 0/15, which is an oleic amide treated with 5 moles of ethy- 
lene oxide; Unamide® C-2 and C-5, which are oocamkJes treated with 2 and 5 nnoles of ethylene oxide, re- 
spectively; and Unamlde® L-2 and L-5. which are lauramides treated with 2 and 5 moles of ethylene oxkJe, 
respectively. 

In another embodiment the surfactant is a polyoxyalkylene alcohol, e.g., a polyalkylated alcohol. A variety 

40 of polyoxyalkylene alcohols are known in the art, and many are available commercially. The polyoxyalkylene 
alcohols are produced generally by treating an aliphatic alcohol with an excess of an alkylene oxide such as 
ethylene oxide or propylene oxide. For example, from about 6 to about 40 moles of ethylene oxkle or propylene 
oxide may be condensed with the aliphatic alcohol. 

The polyoxyalkylene alcohols useful in the present Invention are available commercially under such trade 

45 names as TRITON®", "CARBOWAX®" and "TERGITOL®" from Union Carbide Chemical Company, "ALFON- 
IC®"from Conoco Chemicals Company, and "NEODOL®" from Shell Chemical Company. The TRITON® ma- 
terials are identified generally as polyethoxylated alcohols or phenols. The TERGITOLS® are identified as 
polyethylene glycol ethers of primary or secondary alcohols; the ALFONIC® materials are identified as ethoxy- 
lated linear alcohols which nnay be represented by the general structural formula 

50 CH3(CH2),CH2(OCH2CH2)„OH 

wherein I varies between 5 and 17 and m is a number between about 3 and 11 . Specific examples of ALFONIC® 
ethoxylates characterized by the above formula include ALFONIC® 1012-60 wherein I is about 8 to 10 and m 
is an average of about 5 to 6; ALFONIC® 1214-70 wherein I is about 10-12 and m is an average of about 10 
to about 11 ; ALFONIC® 1412-60 wherein I is from 10-12 and m is an average of about 7; and ALFONIC® 1218- 

55 70 wherein I is about 10-16 and m is an average of about 10 to about 11. 

The Carbowax® methoxy polyethylene glycols are linear ethoxylated polymer of methanol. Examples of 
these materials include Carisowax® methoxy polyethylene glycol 350, 550 and 750, wherein the numerical 
value approxinoates number average molecular weight 
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The NEODOL® ethoxylates are ethoxylated alcohols wherein the alcohols are a mixture of alcohols con- 
taining from 12 to about 15 cart)on atoms, and the alcohols are partially branched chain primary alcohols. The 
ethoxylates are obtained by reacting the alcohols with an excess of ethylene oxide such as from about 3 to 
about 12 or more moles of ethylene oxide per mole of alcohol. For example, NEODOL® ethoxylate 23-6.5 is 
5 a partially branched chain alcoholate of 12 to 13 carbon atoms with an average of about 6 to about 7 ethoxy 
units. 

The polyoxyalkylene alcohol may be a polyoxyalkylene glycol. The polyoxyalkylene glycols may be poly- 
oxyethylene glycols or pdyoxypropylene glycols. Useful polyoxyethylene glycols are available from Union Car- 
bide under the trade name Carbowax® PEG 300, 600, 1000 and 1450. The polyoxyalkylene glycols are pre- 

10 ferably polyoxypropylene glycols where the oxypropylene units are at least 80% of the total. The remaining 
20% may be ethylene oxide or butylene oxide or other such esters, olefins and the like which may be polarized 
with polypropylene oxide. Useful polyoxypropylene glycols are available from Unfon Carbide Chemical Conv 
pany under the trade name NIAX 425; and NIAX 1025. Useful polyoxypropylene glycols are available from Dow 
Chemical and sold by the trade name PPG-1200, and PPG-2000. 

15 Representative of other useful polyoxyalkylene polyols are the liquid polyds available from Wyandotte 
Chemicals Company under the name PLURONIC Polyols and other similar polyols. These PLURONIC Polyols 
correspond to the formula 

^ H0-(CH2 CHj 0)i (CHCHj O)^ (CH, CHj 0), -H 

CH3 

25 wherein i. j, and k are integers greater than one such that the -CH2CH20-group8 comprise from about 10% to 
about 1 5% by weight of the total number average molecular weight of the glycol, the number average molecular 
weight of said polyols being from about 2500 to about 4500. This type of pdyol can be prepared by reacting 
propylene glycol with propylene oxide and then with ethylene oxide, A particularly useful polyoxyalkylene poly- 
ol is Pluracol® V-10 which is a polyoxyalkylene derivative of trimethylol propane having a molecular weight of 

30 about 22,000. This material is available commercially from BASF Corporation, Parsippany, New Jersey, U.S A 
In another embodiment, the surfactant is a polyoxyalkylated phenol. The phenol may be substituted or un- 
subslituted. A preferred polyoxyalkylated phenol is a polyoxyethylated nonylphenol. Polyoxyalkylated phenols 
are available commercially from Union Carbide Chemical Company under the tradename Triton® and Texaco 
Chemical Company under the tradename Surfonic®. Examples of polyoxyalkylated phenols include Triton® 

35 AG-98, N series, and X series polyoxyethylated nonylphenols. 

In another embodiment, the surfactant is a polyoxyalkylene fatty ester. Polyoxyalkylene fatty esters may 
be prepared firom any polyoxyalkylene polyol or an polyoxyalkylene alcohol and a fatty ackl. The polyoxyalk- 
ylene pdyol and the polyoxyalkylene alcohol, e.g., polyoxyalMated alcohol or phenol, are disclosed above. 
The fatty acid is preferably the fatty nwnocarboxylic acid described above. Polyoxyalkylene fatty esters are 

40 available commercially from Armak Company under the tradename Ethofat™. Specific examples of polyox- 
yalkylene fatty esters include Ethofat^ C/15 and C/25, which are coco fatty esters formed using 5 and 15 nrK>- 
les. respectively, of ethylene oxide; Ethofat™ 0/15 and O/20, which are oleic esters formed using 5 and 10 
moles of ethylene oxide; and Ethofat 60/15. 60/20 and 60/25 which are stearic esters formed with 5, 10 and 
15 moles of ethylene oxide respectively. 

45 In one embodiment, the surfactant is a tall oil, such as distilled tall oil available from Unton Camp under 
the tradename Unitol. 

In another embodiment, the surfactant is the reaction product of a hydroxyamine or a polyalkylene poly- 
amine with a carboxylic acylating agent selected from the group consisting of monocarboxylk: acylating agents, 
dicarboxylk: acylating agents other than succinic acylating agents and tricarboxylic acylating agents. Mono- 
50 carboxylic acylating agents include fatty carboxylic acylating agents such as fatty acids and reaction products 
of olefins and alpha.beta-unsaturated carboxylic acylating agents. The fatty ackJs generally contain firom about 
8, or about 10, or about 12 to about 30, or to about 24 carbon atoms. Examples of fatty acids include stearic, 
oleic, lauric, linoleic, abietic, palmitic, sebacic, linolenic, behenic, tall o9 and rosin adds. 

The monocarboxylic acylating agents may also be the reaction product of an o,p-unsaturated carboxylic 
55 acylating agent (e.g., acrylic or methacrylic acylating agents) with one or nrore olefins. The olefins may be 
any of the olefins described above. 

The carboxylic acylating agents may also be a dicarboxylic acylating agent other than succinic acylating 
agents. These acylating agents include dimer acylating agents, and reaction products of unsaturated mono- 
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carboxylic acylating agents and alpha, beta-unsaturated carboxylic acylating agent 

The dimer acylating agents include products resulting from the dlmerization of unsaturated fatty acids, e.g., 
the above-described fatty acids. Generallyp the dimer adds have an average from about 18, or about 28 to 
about 44, or to about 40 carbon atoms, tn one embodiment, the dimer adds have preferably about 36 cart)on 

5 atoms. The dimer acids are preferably prepared from C^s fatty acids, such as oleic acids. The dimer acids are 
described In U.S. Patents 2,482,760. 2,482,761, 2,731,481, 2,793,219, 2.964,545. 2,978,468, 3.157.681. and 
3.256,304, the entire disdosures of which are incorporated herein by reference. Examples of dimer acids in- 
dude Empol® 1014, 1016 and 1018 Dimer Add, each available from Emery Industries. Inc. and Hystrene® 
dimer adds 3675, 3680. 3687 and 3695, avaOable from Humko Chemical. 

10 In another embodiment the carboxylic acylating agents are dicarboxyllc acylating agents which are the 
reaction products of an unsaturated fatty acylating agents (e.g., the above-described fatty acids, preferably 
tall oil adds and oleic acids) with an alpha.beta- unsaturated monocarboxylic acylating agent (e.g., acrytic or 
methacrylic acylating agents). These acylating agents are taught in U.S. Pat. No. 2,444,328. the disdosure of 
which is incorporated herein by reference. Examples of these acylating agents indude Westvaoo® Diacid H- 

15 240, 1525 and 1550, each being commercially available from the Westvaco Corporation. 

In another embodiment, the carboxylic acylating agent is a tricarboxylic acylating agent Examples of tri- 
carboxylic acylating agents indude trimer acylating agents and the reaction product of an unsaturated carbox- 
ylic acylating agent (such as unsaturated fatty adds) and an alph,beta- unsaturated dicari^oxylic acylating agent 
(such as maleic, itaconic. and dtraconic acylating agents, preferably maleic acylating agents). These acylating 

20 agents generally contain an average from about 1 8, or about 30, or about 36 to about 66, or to about 60 carbon 
atoms. The trimer acylating agents are prepared by the trimerization of the above-described fatty acids. In one 
embodiment the dicarboxyllc acylating agents made by reacting an unsaturated acylating agent with an al- 
pha.beta-unsaturated dicarboxyllc acylating agent contain an average from about 12, or about 18 to about 40, 
or to about 30 carbon atoms. Examples of these tricarboxylic acylating agents indude Empol® 1040 avaflable 

25 commerdally from Emery I ndustries, Hystrene® 5460 available commercially from Humko Chemical, and Uni- 
dyme® 60 avaOable commercially from Union Camp Corporation. 

The above carboxylic acylating agents are reacted with a hydroxyamlne or a pdyalkylene pdyamine to 
form useful surfactants. Any of the above-described hydroxyamines or polyalkylene amines may be used. In 
one embodiment the polyalkylene amine is a polyethylene amine, an amine bottom or a condensed amine. In 

30 another embodiment the hydroxyamlne is ethanolamine, dimethylethanolamine, diethylethanolamine, ami- 
nopropanol, triethanolamine, or diethanolamine. 

A useful reaction product of a fatty monocarboxylic acylating agent and a polyamine is made by reacting 
one or more of a alkylene polyamine, such as triethylenetetraamine, with a mixture of fatty ackls having from 
5 to about 30 mole percent sti-aight chain acid and about 70 to 95% mole branch chain fatty adds. Anwng the 

35 commercially available mixtures are those known widely in the trade as isostearic acid. These mixtures are 
produced as a by-product from the dlmerization of unsaturated fatty acids as described in U.S. Patents 
2,812,342; and 3,260,671. These patents are hereby incorporated by reference for their disdosure of these 
reaction products and methods of making the same. 

The branched chain fatty acids can also indude those in which the branch is not alkyi In nature, such as 

40 found In phenyl and cydohexyl stearic acid and the chloro-stearic acids. Branched chain fatty carboxylic 
acid/alkylene polyamine products have been described extensively in the art See, for example, U.S. Patents 
3.110,673; 3,251,853; 3.326,801; 3.337,459; 3,405,064; 3,429.674; 3.468.639; and 3.857.791. These patents 
are hereby incorporated by reference for their disdosures of fatty acki/ polyamine condensates. 

In another embodiment the reaction product of a fatty carboxylte acid and a pdyamine are further reacted 

45 with an epoxide. Epoxides are generally lower aliphatic epoxides, having from 1 , or about 2 to about 7, or about 
5, or about 4 carbon atoms. Examples of these epoxkJes include ethylene oxide, propylene oxkle, butylene 
oxide, cyclohexene oxide and octylene oxide. The epoxides generally react in an amount from about 0.5% to 
about 5% by weight of lower epoxide based on the total weight of the reaction product The reaction generally 
occurs at a temperature above about lOO^'C. The reaction product of a fatty acid, polyamine and epoxide is 

50 described in U.S. Patent 3.240,575 which is hereby incorporated by reference for its teachings to carboxylk: 
acids, pdyamines, epoxides and reaction products and methods of making the reaction products. 

The following examples illustrate the readion product of a fatty carboxylic add or anhydride and a pdya- 
mine. 

55 EXAMPLE 17 

A reaction vessel is charged with 1133 parts of commercial diethylenetriamine and is heated to 110-150X. 
Isostearic acid (6820 parts) is added over a period of two hours. The mbcture is held at 1 50X for one hour and 
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then heated to 180''C over an additional hour. Finally, the nnixture is heated to 205''C over 0.5 hour. During the 
heating period, the mixture is blown with nitrogen to renrK)ve volatiies. The mixture is held at 205-230^C for a 
total of 11.5 hours and then stripped at 230^*0/20 torr to provide the desired acylated polyamine as a residue 
containing 6.2% nitrogen. 

s 

EXAMPLE 18 

A reaction vessel is charged with 205 partsof a commercial tetraethylene pentamine heated to about 75°C. 
Isostearic acid (1 000 parts) is added to the vessel, while purging with nitrogen. The temperature of the mixture 
10 is maintained at about 75**-110*'C. The mbcture then is heated to 220X and held at this temperature until the 
acid number of the mixture is less than 10. After cooling to about ISO^C, the mbcture Is filtered, and the filtrate 
is the desired acylated polyamine having a nitrogen content of about 5.9%. 

EXAMPLE 19 

IS 

A reaction vessel is charged with a mbcture of equivalent amounts of a naphthenic acid (1270 parts) and 
oleic acid (1110 parts) having an acid number of 180; the total quantity of the two acids used is such as to 
provide one equivalent of acid mbcture for each two equivalents of the amine mixture used. A mixture (565 parts 
by weight) of an allcylene amine mixture consisting of triethylenetetramine and diethylene triamine in weight 

20 ratio of 3:1 is added to the vessel at 20''-80'*C. The reaction is exothermic. The mbcture is blown with nitrogen 
while it is being heated to 240*>C in 4.5 hours and thereafter heated at this temperature for 2 hours. Water is 
collected as the distillate. Ethylene oxide (140 parts) is added to the above residue at 170°-180*^ within a 
period of 2 hours while nitrogen is bubbled through the reaction mbcture. The reaction mbcture is then blown 
with nitrogen for 15 minutes and diluted with 940 parts of xylene to a solution containing 25% of xylene. The 

25 resulting solution has a nitrogen content of 5.4% and a base number of 82. 

In another embodiment the surfactant is an amine or alkaline earth or transition n^tal salt of a sulfonic 
acid. The salt may be neutral or basic. In other words, the salt nr^y have an excess of metal. The amount of 
excess metal is commonly expressed in terms of metal ratio. The term 'metal ratio' is the ratio of the total equiv- 
alents of the metal to the equivalents of the acidic organic compound. A salt having 2 times as much metal as 

30 present in a norma! salt will have metal excess of 1 equivalents, or a ratio of 2. In the present invention, these 
salts preferably have a metal ratio from about 1 to about 10, or to about 4, or to about 3, or to about 2. in another 
embodiment, the salt has a metal ratio between 1. or 1.1 to 1.7, or to 1.5. In another embodiment, the alkaline 
earth and transition metal salts are neutral salts. 

The sulfonic ackJs are preferably nK>no-, di-, and tri-aliphatic hydrocarbon-substituted aromatic sulfonic 

35 acids. The hydrocarbon substrtuent may be derived from any of the above-described pdyalkenes. Such sulfonic 
acids include mahogany sulfonic acids, bright stock sulfonic acids, petroleum sulfonk: acids, nwno- and poly- 
wax-substituted naphthalene sulfonic acids, saturated paraffin wax sulfonic adds, unsaturated paraffin wax 
sulfonic acids, hydroxy-substituted paraffin wax sulfonic acids, tetraisobutylene sulfonic acids, tetra-amylene 
sulfonic acids, lauryl cydohexyt sulfonic ackJs, mono- and polywax-substituted cydohexyl sulfonic acids, do- 

40 decylbenzene sulfonic acids, didodecylbenzene sulfonic acids, dinonylbenzene sulfonic acids, and the like. 

A preferred group of sulfonic acids are mono-, di-, and tri-alkylated benzene and naphthalene (induding 
hydrogenated forms thereof) sulfonic acids. Illustrative of the synthetically produced alkylated benzene and 
naphthalene sulfonic acids are those containing alkyi substituents having from about 8, or about 12 to about 
40, or to about 30, or to about 24 carbon atoms. Such acids indude di-isododecylbenzene sulfonic acid, wax- 

45 substituted phenol sulfonic acid, wax-substituted benzene sulfonic acids, polybutenylsubstituted sulfonic acid, 
polypropylenyl-substituted sulfonic acids derived from polypropylene having a number average molecular 
weights (Mn) of about 300-1 500, more preferably about 800-1200. cetyl-chlorobenzene sulfonic ackj, di-cetyl- 
naphthalene sulfonic acid, di-lauryldiphenylether sulfonic acid, diisononyibenzene sulfonic ackJ, di-isooctade- 
cylbenzene sulfonic add. stearylnaphthalene sulfonic acid, and the like. 

50 In one embodiment, the sulfonic add is an alkyl-substituted benzene sulfonk: acid. The alkyI group gen- 
erally contains at least 8 carbon atoms, or from about 8, or about 10, to about 40, or to about 30, or to about 
24 carbon atoms. In one embodiment, the sulfonic acid is a dodecyl benzene "bottoms" sulfonic acki. The latter 
are acids derived from benzene which has been alkylated with propylene tetramers or isobutene trimers to in- 
troduce 1 , 2, 3, or more branched-chain C12 substituents on the benzene ring. Dodecyl benzene bottoms, prin- 

55 cipally mbctures of nriono- and di-dodecyl benzenes, are available as by-products from the manufacture of 
household detergents. Similar products obtained firom alkylation bottoms formed during manufacture of linear 
alkyl sulfonates (LAS) are also useful in making the sulfonates used in this invention. 

The production of sulfonic adds from detergent manufacture by-produds by reaction with, e.g., SO3, is 
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well known to those skilled in the art See. for example, the article "Sulfonates" in Kirk-Othmer "Encyclopedia 
of Chemical Technology". Second Edition, Vol. 19, pp. 291 etseq. published by John Wiley & Sons, N.Y. (1969). 

The salt of the sulfonic ackJ may be derived from an amine or an alkaline earth or transition metal com- 
pound. Any of the above described amines may be used. 
5 The alkaline earth and transition metal salt include magnesium, calcium, barium, titanium, iron, and zinc 
salts. In one embodiment, the metal salt is an alkaline earth metal salt, preferably a calcium or barium sulfonate, 
preferably a calcium sulfonate. 

The metal salts are prepared by procedures known to those in the art One method of their preparation 
is to mix a sulfonic acM with an alkaline earth of transition metal containing base, such as an oxide or hydroxkJe. 

10 

Lime 

The compositions of the present inventton may also include like. The lime in combination with the esters 
of the carboxy-containing interpolymers or their salts (A) provkies improved thk:kenlng to the compositions. 
15 The lime is generally present in an amount from about 1. or about 2, up to about 10. or about 8 pounds per 
barrel (ppb). 

Well-Drilling Compositions 

20 In one embodiment, the compositbns of the present invention are well-drilling compositions. In one enn- 
bodiment the well-drilling compositions are invert water-ln-oil emulsions. The well-drilling compositions gen- 
erally have a density of about 9, or about 10 to about 21. or to about 18. or to about 14 pounds per gallon. 

In one embodiment the composltfons of the present invention contain less than 1%, or less than 0.5% by 
weight of an oxygen-supplying salt In another embodiment, the compositions are tree of oxygen-supplying 

25 salts. These salts include ammonium nitrate and alkali or alkaline earth metal nitrates, chlorates, perchlorates 
and mixtures thereof. Specific examples of the oxygen-supplying salts are sodium nitrate, sodium perchlorate 
and anvnonium perchlorate. The oxygen-supplying salts are used In an emutsk>n explosh^es. In one embodi- 
ment the compositions of the present invention are non-explosive. 

In another embodiment the compositions contain less than 1% by weight or 0.5% by weight of a non- 

30 oxidizing acid. In one embodiment the compositions are free of non-oxidizing acids. These acids include an 
inorgante acid such as hydrochloric ackl, sulfuric ackl, hydrofluoric ackl. sulfamic acid and the like, as well as 
organic acids including 1 to about 3 carbon atoms such as formic acM, acetic add, propionk; ackl and the like. 
These non-oxidizing acids are typically used in acklizing f luWs and in this embodiment are not present in the 
compositions of the present invention. 

35 In one embodiment the surfactant is Included in well-drilling compositions along with barites (barium sul- 
fetes) or organophilk: days. In one embodiment the surfactant is the reaction product of a fatty carboxylic acy- 
lating agent and a pdyamine (e.g.. and In one embodiment an imidiazoline) or an alkaline earth or transition 
metaH of a sulfonate. 

The following examples relate to well-drilling compositions. 

40 

Example A 

An invert emulsion well-drilling composition is prepared by mixing 20.2 gallons of No. 2 diesel fuel with 
14.3 gallons of a 30% calcium chloride brine solution. Then, 5 pounds per barrel (ppb.) of the product of Ex- 
45 ample 1, 5 ppb of lime, 1.25 ppb of CARBO-GEL (a organophilic day available commercially from Mllpark). 
and 162 ppb of MIL-BAR (a barium sulfate available from Miipark). The contents are mixed in a W^ing blender 
to form a 50:50 water-in-oil emulston. 

Examples B-J 

50 

Following the procedure of Example A, the examples in the following table are prepared by the procedure 
described in Example A. In the following examples "bbl" means barrels and "ppb" means pounds per barrel. 



55 
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Table 

J Ex, B Ex, C Ex. D Ex. E EX, F 

Diesel Fuel Oil (bbl.) 0.34 0.34 0.55 0.55 0.55 

Product of Ex. 1 (ppb) 5 5 5 

10 38 (ppb) 5 6 

Line (ppb) 5 7 5 5 4 

CARB0-6EL (ppb) X.25 1.0 2 2 1.5 

A calcium sulfonate 5 — 8 — — 

A barium benzene 

sulfonate — - 10 - — 4 



20 
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Product of 

Example 33 8 

30% CaClj Brine (bbl.) 0.48 0.48 0.26 0.26 0.26 

HIL-BAR (ppb) 162 160 206 206 210 



EX. G EX, H Ex. I Ex. J 

30 

Conoco LVT 200(bbl.) 0.34 0.55 

Total HDF 200(bbl.) 0-34 0.55 

^ Product of: 

EX. 1 (ppb) 6 

Ex. 3 (ppb) 5 - -~ 

EX. 36 (ppb) * ^ 

^ Lime (ppb) 4 5 7 5 

CARBO-GEL (ppb) 0.75 1.5 2 1.0 

^ A calcium sulfonate 10 — 5 

30% CaClj Brine (bbl.) 0.48 0.26 0.48 0.26 

Milbar (ppb) 175 190 210 160 

50 



55 



(1) A 60X by MciBht oil conposition of a neutral calciua benzene sulfonate, 
uherain the KJlecular utight of the sulfonic acid is 430, and having a 10 base 
nuBter (brosnphenolblue), and a metal ratio of 1. 

(2) A 6 A by weight oil couposition of a slightly basic baritni benzene sulfonate, 
wherein the nolecular weight of the sulfonic acid is 430, and having a 16 base 
raflter (broonphenolblue), and a metal ratio of 1.4. 
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Ex. K Ex. L Ex.M Ex. N Ex. 0 
Diisoctyl ether (bbl.) 0.34 0.34 0.5 0.55 0.55 

Product of Ex. 1 (ppb) 5 5 5 

38 (ppb) 5 6 

Lime (ppb) 5 7 5 5 4 

CARBO-GEL (ppb) 1.25 1.0 2 2 1.5 

A calcium sulfonate 5 8 

A barium benzene 

sulfonate 10 4 

IS Product ofExample 33 — - 8 

30% CaClj Brine (bbl.) 0,48 0,48 0.26 0.26 0.26 

While the invention has been explained in relation to its preferred emt)odiments, it is to be understood that 
20 various modifications thereof will become apparent to those skilled in the art upon reading the specification. 
Therefore, it is to be understood that the invention disclosed herein is intended to cover such modifications as 
fail within the scope of the appended claims. 

25 Claims 

1. A composition comprising a mixture of a brine and a liquid oil, and (A) a viscosity increasing amount of at 
least one ester of a carboxy-containing interpolymer or salt thereof, wherein the interpolymer is prepared 
by polymerizing an olefin selected from alpha-olef ins and vinyl BFomatic nrranomers with at least one alpha, 

30 beta-unsaturated carboxylic acylating agent, with the proviso that when the olefin is vinyl toluene, then 

the alpha, beta-unsaturated carboxylic acylating agent is an alpha, beta-unsaturated dlcarboxytic acylat- 
ing agent 

2. The composition of claim 1 , wherein the olefin is a vinyl aromatic monomer selected from styrene or sub- 
35 stituted styrene. 

3. The composition of daim 1, wherein the olefin is styrene. 

4. The composition of daim 1, wherein the olefin is an alpha-olef in containing from 2 to about 30 carbon 
atoms. 

40 

5. The composition of any preceding daim, wherein the carboxy-containing interpolymer is a terpolymer of 
a vinyl aromatic monomer or alpha-olef in; an alpha, beta-unsaturated carboxylic acylating agent; and an 
interpolymerizable comonomer. 

^ 6. The composition of claim 5, wherein the interpolymerizable comonomer is selected from acrylic and me- 
thacrylic acids and their esters. 

7. The composition of any preceding daim, wherein the ester group is derived from an alcohd oontaining at 
least 8 cart>on atoms. 
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8. The composition of any preceding daim, wherein the brine is present in the mixture in an amount from 
about 5 to about 90 parts by volume and the liquid oQ is present in the mixture in an amount from about 
1 0 to about 95 parts by volume, the total parts by volume of brine and liquid oil being 100 parts by volume. 

9. The composition of any preceding daim, wherein the brine is present as a discontinuous phase and the 
liquid oil Is present as a continuous phase. 

10. The composition of any preceding daim, wherein the carboxy-containing interpolymer is free of sulfonyl 
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groups. 

11. A composition comprising a mixture of from about 5 to about 90 parts by volume of a brine as a discon- 
tinuous phase and from 10 to 95 parts by volume of a liquid oil as a continuous phase, wherein the total 

5 parts by volume of brine and liquid ofl are 100 parts by volume, and at least 0.1% by weight of the com- 

position of an ester of an interpolymer of styrene and an alpha, beta-unsaturated carboxyltc acylating 
agent, wherein the ester is derived from at least one alcohol containing an average of at least about 6 
carbon atoms. 

12. The composition of any preceding daim. wherein the alpha, beta-unsaturated carboxylic acylating agent 
is an acrylic, methacryllc, fumaric, or maleic acylating agent 

13. The composition of any one of claims 1 to 11, wherein the alpha, beta-unsaturated carii)Oxyllc acylating 
agent is maleic acid, anhydride or ester. 

14. The composition of any preceding daim, wherein the ester is derived from an alcohol containing about 6 
to about 30 carbon atoms. 

15. The composition of any one of dalms 1-13, wherein the ester is derived from a combination of alcohols 
containing at least about 8 carbon atoms and less than 7 carbon atoms. 

20 

16. The composition of any preceding daim, wherein the carboxy-containing interpolymer contains a carbo- 
nyi-amino group selected from an amide, an imide, an ammonium salt, amidicacid salts, or mbctures there- 
of. 

25 17. The composition of daim 16, wherein the carbonyl-amino group is derived from at least one amine. 

18. The composition of any preceding daim, further comprising (B) a weighting agent or (C) an organophilic 
clay. 

19. The composition of any preceding daim, further comprising (D) at least one surfactant. 

30 

20. The composition of any preceding daim, wherein the composition is a drilling or completion fluid for use 

in well-drilling. 

. 21. The composition of any preceding claim, further comprising (E) lime. 

35 

22. A composition comprising a mixture of from about 5 to about 90 parts by volume of a brine as a discon- 
tinuous phase and from 10 to about 95 parts by volume of a liquid oil as a continuous phase, wherein the 
total parts by volume of brine and liquid oil are 1 00 parts by volunte. and (A) a viscosity increasing amount 
of at least one ester of a carboxy-containing interpolymer or salt thereof, wherein the interpolymer Is pre- 
40 pared by polymerizing an olefin selected from alpha-olef ins and vinyl aromatic monomers with at least 
one alpha, beta-unsaturated carboxylic acylating agent, provided that when the olefin is vinyl toluene, 
then the alpha, beta-unsaturated carboxylic acylating agent is an alpha, beta-unsaturated dicarboxyllc 
acylating agent, (B) at least one weighting agent or (C) organophilic day and, (D) at least one surfactant. 

4S 23, The composltton of claim 18 or 22, wherein the weighting agent (B) is barium sulfate, iron oxide, calcium 
chloride, caldum bromide, zinc bromide or zinc chloride. 

24. The composition of daim 22, wherein the olefin is styrene, the alpha, beta-unsaturated carboxylic acy- 
lating agent is a maleic acylating agent and the ester groups are derived from an alcohol containing at 

„ least about 8 carbon atoms. 
so 

25. A method of drilling a well-bore hole, comprising the steps of introdudng Into the well-bore hole the conrv 
position of any preceding daim and drilling or completing the well-bore hole. 
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